The results of an experimental investigation on the combined effects of cooling channel aspect ratio and curvature for rocket engines are presented. Symmetrically heated tubes with average heat fluxes up to 1.7 MW/m2 were used.
The coolant was gaseous nitrogen at an inlet temperature of 280 K (500°R ) and inlet pressures up to 1.0xl07 N/m 2 (1500 psia).
Two different tube geometries were tested: a straight, circular cross-section tube, and an aspect-ratio 10 cross-section tube with a 45°bend.
The circular tube results are compared to classical models from the literature as validation of the system. The curvature effect data from the curved aspectratio 10 tube compare favorably to the empirical equations available in the literature for low aspect ratio tubes.
This latter result suggests that thermal stratification of the coolant due to diminished curvature effect mixing may not be an issue for high aspect-ratio cooling channels.
I.ntrvduction
The cooling passages of regeneratively cooled rocket engines have traditionally been designed with low height-to-width dimensional aspect ratio. 
The positive exponent is applied to the concave side of the tube and the negative exponent is applied to the convex side of the tube. Prior to a test, the run tank is charged to the desired pressure.
When the test is initiated, the flow rate and back-pressure are controlled to set points by a programmable logic controller operating the respective valves. The power supply is then increased to the desired heat rate and the test section temperatures are allowed to stabilize.
Once the temperatures are steady, the data are recorded, usually 10 cycles at 1 second intervals.
The power is then cut off, and the tube is allowed to cool before stopping the flow to prepare for the next test condition. Further details of the test rig and operating procedures are described in reference 12.
Test Hardware Figure 2 is a sketch of test section TS1 and is representative of the instrumentation of test section TS5. to that employedin reference13, was usedto obtain both inside wall temperaturesand the local heat generation rate. Although the variation in heat generation rate along the length of the tube was determinedfrom the measurements, the heat generationrate was assumed to be uniform through the wall thickness.The bulk temperatureof the coolant at eachstation was calculatedfrom the local heat input and the fluid propertiesobtained from the subroutine GASP. 14 A heatbalance between the electrical power input and the coolant enthalpy gain was calculated as a check,to ensurethat the heat lossesfrom the systemwerenot significant. 
